This paper describes the development and psychometric properties of a condition-specific quality of life instrument for children with cerebral palsy (CP QOL-Child). A sample of 205 primary caregivers of children with CP aged 4 to 12 years (mean 8y 5mo) and 53 children aged 9 to 12 years completed the CP QOL-Child. The children (112 males, 93 females) were sampled across Gross Motor Function Classification System (GMFCS) levels (Level I=18%, II=28%, III=14%, IV=11%, V=27%). Primary caregivers also completed other measures of child health (Child Health Questionnaire; CHQ), QOL (KIDSCREEN), and functioning (GMFCS). Internal consistency ranged from 0.74 to 0.92 for primary caregivers and from 0.80 to 0.90 for child self-report. For primary caregivers, 2-week test-retest reliability ranged from 0.76 to 0.89. The validity of the CP QOL is supported by the pattern of correlations between CP QOL-Child scales with the CHQ, KIDSCREEN, and GMFCS. Preliminary statistics suggest that the child self-report questionnaire has acceptable psychometric properties. The questionnaire can be freely accessed at http://www.deakin.edu.ac/hmnbs/chase/cerebralpalsy/cp_qol_home.php Cerebral palsy (CP) is the most common cause of physical disability in childhood, occurring in 2 to 2.5 per 1000 live births. 1 In 1991, the United Cerebral Palsy Association adopted the mission statement: 'To affect positively the quality of life of persons with cerebral palsy.' Although variously defined, quality of life (QOL) is usually described as an overall assessment of well-being across various domains. 2 Questionnaires that have been used to measure the QOL of children with CP include the CHQ, 3 the Caregiver Questionnaire, 4 and the Lifestyle Assessment Questionnaire. 5 These questionnaires do not purport to measure QOL, but rather are designed to measure health, functioning, or impact of disability. 6 Given that they are not designed to measure QOL, they may have substantial limitations if used in that capacity. 6, 7 A generic health-related quality of life (HRQOL) questionnaire has recently been adapted for children with CP: the Pediatric QOL Questionnaire CP Module (PedsQL). 8 The PedsQL, which is designed to be relevant to children aged 2 to 18 years assesses functioning and ill-being rather than well-being (i.e. difficulty moving one or both legs, difficulty using scissors, difficulty brushing teeth). As such, this questionnaire is not consistent with definitions of QOL that refer to well-being. Given these limitations, there is a clear need for a reliable and valid instrument to assess the well-being of children with CP.
The CP QOL-Child is a condition-specific QOL questionnaire designed for children with CP. This questionnaire, consistent with Bjornson and McLaughlin's definition of QOL (2001), 2 is designed to assess well-being rather than ill-being. Two versions of the questionnaire are available: a primary caregiver-proxy report for children aged 4 to 12 years and a self-report form for children aged 9 to 12 years. Three features are notable about the design of the questionnaire: (1) it is based on the International Classification of Function (ICF); (2) it has been developed with international expertize; and (3) it recognizes the importance of obtaining the views of the child and primary caregivers in developing and completing the questionnaire. The starting age of 4 years was chosen to ensure that the child was old enough to have a clear diagnosis of CP. Children aged over 12 years were not included as it is possible that new issues, such as body image, school pressures, and employment will emerge during adolescence.
The development of the CP QOL-Child involved qualitative interviews with primary caregivers and children, 7 reviewing and developing items and response scales used in other QOL questionnaires, 6 and piloting the CP QOL-Child using interviews with both the primary caregivers and children. 7 Items included in the CP QOL-Child were based on transcripts of interviews with children with CP and their primary caregivers.
The aim of this study was to explore the dimensional structure of the CP QOL-Child, and then to examine construct validity with other measures of QOL, health, and functioning, internal consistency, and test-retest reliability. It was anticipated that scores on the CP QOL-Child would be moderately positively correlated with other measures of QOL, health and functioning, contributing evidence to its validity. As only a proportion of children were able to complete the questionnaire due to their age or severity of impairment, the factor structure was explored using primary caregiver-proxy data. This factor structure was used to construct scales for the child self-report data. The relationship between primary caregiver-proxy and child self-report scores was examined, where it was hypothesized that their scores would be moderately correlated.
Method

PARTICIPANTS
Eligible families were identified from the Victorian Cerebral Palsy Register (VCPR), 9 maintained as a population patient register at the Royal Children's Hospital, Melbourne, Australia (n=695). Paediatricians identified from the register were asked to contact families by telephone or letter. The paediatricians indicated that they could not or would not contact some families, generally if they did not have a current address or had not seen them in a long time. For a few cases, the paediatricians indicated that the burden on the family may be too great. Lack of English did not constitute a reason for non-contact, as interpreters were available. Of the 471 families invited to participate in the study by paediatricians, 225 consented to be involved. One hundred and twenty families were randomly allocated to complete the CP QOLChild a second time 2 weeks after the first administration. Questionnaire I was completed by 205 primary caregivers. Because only a proportion of children were able to complete the questionnaire due to their age or severity of impairment, 53 children aged 9 to 12 years completed questionnaire I (administered at Time 1), and 86 caregivers returned questionnaire II (administered 2 weeks later), along with 20 children aged 9 to 12 years ( Fig. 1) . It was not possible to compare the characteristics of respondents with nonrespondents because non-respondents were unable to be contacted.
MEASURES
For the first administration, primary caregivers (n=205) were given the CP QOL-Child and other established questionnaires of child health, child QOL, and functioning, as well as additional questions regarding demographics. Children (n=53) were given the CP QOL-Child and a measure of generic QOL. For the second administration (86 primary caregivers, 35 children), primary caregivers and children were given the CP QOL-Child and asked additional questions regarding intervening life events.
Quality of Life
The CP QOL-Child measures the quality of life of children with CP. It assesses several aspects of a child's life, including physical well-being, social well-being, emotional well-being, school, access to services, and acceptance by others. The primary caregiver-proxy form (primary caregivers of children aged 4-12y) contains 66 items and the child self-report form (children aged 9-12y) contains 52 items (completion time for both ranged from 15-25min). Service access and primary caregiver health are only included in the primary caregiverproxy version. Almost all of the items have the following item stem: 'How do you think your child feels about…' or 'How do you feel about…' with a 9-point rating scale, where 1=very unhappy, 3=unhappy, 5=neither happy nor unhappy, 7=happy, and 9=very happy. The few items where this stem or rating scale is not appropriate, such as pain, have the following stem and rating scale: 'How does your child feel about the amount of pain that they have', where 1=not upset at all to 9=very upset. The CP QOL-Child is designed to provide several domain scores and items are, therefore, aggregated and averaged.
In order to examine validity of the CP QOL-Child, primary caregivers and children also completed the 10-item version of KIDSCREEN, a generic QOL questionnaire that has acceptable psychometric properties. 10 A global child QOL item was also included to allow primary caregivers and children to choose the domains of life that are important to their child's QOL ('Overall how do you/does your child feel about your/their quality of life?') All QOL scores were converted to a scale from 0 to 100.
Child health
Primary caregivers also completed the CHQ. The CHQ measures domains of health and functioning including physical functioning, role/social limitations-emotional/behavioural, role/social limitations-physical, and bodily pain. 3, 11 The Australian primary caregiver-proxy report short form version of the CHQ was used (28 items), which has adequate reliability and validity. 11 The CHQ has been used for Australian children with CP; however, an introductory sentence was added that indicated that some questions may not be appropriate. 12 As with QOL, global child health was measured by asking primary caregivers and children about global health: 'Overall how do you/does your child feel about your/their health?' All health scores were converted to a scale from 0 to 100.
Functioning
The GMFCS levels range from Level I to Level V, and focus on gross motor function. 13 Two primary caregiver-reported measures were used, one for children aged 4 to 6 years and one for children aged 7 to 12 years. The intraclass correlations between a primary caregiver-reported and clinician-reported GMFCS have been shown to be high (0.93). 14 The GMFCS level was used in order to classify children with CP. Because of ethical considerations, we only obtained basic contact details from the register. The VCPR 9 did not contain information on motor types or typology. Primary caregivers of children aged 4 to 12 years were identified from the VCPR. 9 Primary caregivers were identified as the person who knew the most about the child. The primary caregiver was invited to participate by their child's paediatrician. The researchers telephoned the primary caregiver and, if they consented, questionnaires were mailed to them. If the child was aged 9 to 12 years, the researchers also asked primary caregivers whether the child could complete the self-report version.
Life events
For the second administration, existing life-events question
STATISTICAL ANALYSES
The data were analyzed using SPSS (version 12). Principal components analysis of the items was conducted to test the structure of the items. Given the small sample size of children, principal components analysis could only be conducted on the primary caregiver-proxy data. Given the absence of any other data, the factor structure based on primary caregiver-proxy report was applied to child self-report. Correlation analyses were conducted to examine test-retest reliability and validity. Correlation analyses were also conducted to examine primary caregiver-child concordance on QOL scales. All analyses used a significance level of p<0.01. All scores were converted to range from 0 to 100. 
Results
DEMOGRAPHICS OF PRIMARY CAREGIVERS AND CHILDREN
As demonstrated in Table I , children were aged 4 to12 years and distributed fairly evenly across GMFCS levels. Most primary caregivers had completed secondary school education, with 29% of mothers and 23% of fathers having completed university.
STATISTICAL ANALYSES
Missing values
Overall, the majority of items had fewer than 5% missing responses. However, eight items of the CP QOL-Child had missing or not applicable values in more than 5% of responses, e.g. 89 primary caregivers indicated that they had never tried to access respite care. Given that such a large proportion of primary caregivers did not complete these items, they were deleted. The CP QOL-Child is designed for children across all levels of impairment and it is problematic to include items that are not appropriate for almost 50% of the sample.
Principal component analysis
Using the remaining 57 items from the primary caregiver questionnaire, principal components analysis was conducted followed by varimax rotation. Although initial extraction revealed 13 components with eigenvalues greater than 1, this criteria is known to overextract dimensions. 15 Therefore, solutions from 12 down to seven components were examined. The seven-component solution, accounting for 60.27% of the variance, was properly defined (all components having at least three well-defined loadings), parsimonious, and judged to be the most interpretable (for factor loadings refer to http://www.deakin.edu.au/hmnbs/chase/cerebralpalsy/cp_qol _home.php).
Scales
Scales were formed by assigning each item to the component on which it loaded highest. These seven scales were named: (1) social well-being and acceptance; (2) functioning; (3) participation and physical health; (4) emotional well-being; (5) access to services; (6) pain and feelings about disability; and (7) family health (Table II) . Correlations between scales ranged from r=0.18 to 0.76. As shown in Table III , Cronbach's alpha ranged from 0.74 to 0.92. The factor structure of primary caregiver data was used to construct scales for the child self-report data. For child self-report, Cronbach's alpha ranged from 0.80 to 0.90. Test-retest reliability was examined at 2 weeks for primary caregiver data, excluding children who reported experiencing a significant life event since the first administration. As shown in Table II , intraclass correlations ranged from 0.76 to 0.89 for primary caregivers. Correlations between primary caregiver-proxy and child self-report data were moderate (r=0.52-0.77).
Construct validity
The relationship between the CP QOL-Child and other QOL, health, and functioning questionnaires were examined using Pearson's correlation coefficients. As demonstrated in Table III , all domains of the CP QOL-Child were moderately correlated with global QOL (primary caregivers r=0.18-0.58; child self-report r=0.41-0.64) and global health (primary caregivers r=0.21-0.56, child self-report 0.51-0.60). All correlations were in the expected direction. Domains of the CP QOL-Child were moderately correlated with KID-SCREEN (r=0.30 -0.51) except pain and impact of disability (r=-0.14). For child self-report, all domains on the CP QOLChild were moderately correlated with KIDSCREEN (r=0.61 -0.70).
Domains of the CP QOL-Child were also moderately correlated with functioning (r=0.18-0.62) except access to services (r=0.11). Domains of the CP QOL-Child were also correlated with domains of the CHQ. Table IV contains the correlation coefficients between CP QOL-Child and CHQ. The large majority of the correlations were significant and similar domains of the CP QOL-Child and CHQ tended to be moderately correlated, e.g. functioning was correlated with physical functioning (r=0.42) and emotional well-being was correlated with self-esteem (r=0.49).
Discussion
The CP QOL-Child is the first condition-specific QOL measure for children with CP that is designed to assess wellbeing. It can be used to gain further understanding about the determinants of QOL and, once sensitivity to change is established, it can be used to evaluate the effectiveness of interventions for children with CP. The results from this study demonstrate that the primary caregiver-proxy version of the questionnaire has high reliability and validity, and early results suggest that the child self-report version has good psychometric properties.
The seven domains that were identified in the CP QOLChild are comparable to the domains used in other QOL questionnaires. A recent review of 25 condition-specific and 14 generic QOL questionnaires for children demonstrated that the most common domains of QOL are those that refer to emotions (number of instruments=27), social interactions (n=23), physical health/functioning (n=21), symptoms (n=18), medical/treatment (n=9), cognition (n=9), activities (n=6), school (n=6), family (n=4), independence/autonomy Cerebral Palsy Quality of Life Questionnaire for Children Elizabeth Waters et al. 53 (n=4), pain (n=4), behaviour (n=3), future (n=3), leisure (n=3), and body image (n=3). 6 Given that this instrument was primarily based on interviews with primary caregivers and children, it is encouraging that the domains are similar to other instruments, which are often based on the opinions of clinicians. Although a separate principal components analysis is required to examine the structure of the child selfreport questionnaire, early results suggest that the structure of the primary caregiver questionnaire and child questionnaire may be similar. There was good concordance between primary caregiverproxy and child self-report data (r=0.52-0.77). This is consistent with past QOL studies. 16 Past studies have suggested that there is better agreement (>0.5) between primary caregivers and children for domains on physical health, functioning, and symptoms and poorer agreement (<0.30) for domains on social or emotional issues. 16 This expected variation across domains was not seen in the current study, however, further analyses are required with a larger sample.
RELIABILITY AND VALIDITY OF THE CP QOL-CHILD
The CP QOL-Child demonstrates a high level of internal consistency and test-retest reliability. However, for primary caregiverproxy report, pain and impact of disability and access to services were not correlated or only weakly correlated with KIDSCREEN and CHQ. This suggests that KIDSCREEN and CHQ may not be sensitive enough to capture domains of QOL critical for children with CP. A condition-specific QOL questionnaire, such as the CP QOL-Child, is thus more suitable than generic questionnaires to examine specific aspects of CP.
LIMITATIONS
One major limitation is the small number of children that provided self-report data. The number of children involved in child self-report is limited because they were required to be between 9 to 12 years and have the ability to understand and respond to the questions. We are seeking to recruit more children and are also investigating a short form for children with communication difficulties.
A further limitation is that there were 224 families that were not invited to participate in this study for a variety of reasons (mostly because they had changed address or had not seen the paediatrician for several years). It is possible that participants in this study may have responded differently to those that did not respond.
Children were represented across all levels of the GMFCS, however, the sample is skewed away from Level I and towards Level V. Increasing confidence in the measurement properties of the instrument will arise as its properties are established in additional samples.
FUTURE RESEARCH
For both primary caregiver-proxy and child self-report questionnaires, studies will be conducted to examine sensitivity to change. As new issues are likely to emerge during adolescence, a new adolescent version is currently being developed (13-18y).
Conclusion
The CP QOL-Child is a new questionnaire that has been developed to measure the QOL of children with CP. The primary caregiver proxy version of this questionnaire, which assesses seven domains of life, appears to have very good reliability and validity. Preliminary statistics suggest that the child self-report questionnaire has acceptable psychometric properties; however, further research is necessary with a larger sample. This book is full of useful information and recent references on the incidence and epidemiology of all the common continence problems of childhood showing the significant overlap between both urinary and bowel disorders as well as the importance of psychological factors in these conditions. Children with continence problems are often seen in separate specialist bowel clinics, wetting clinics, or in Child and Adolescent Mental Health Services. This can mean the whole spectrum of a child's continence problem may not be treated appropriately. This book crosses these specialities to give excellent and practical advice on the assessment and management of both bowel and bladder disorders with accompanying detail on the psychological effects.
There are initial chapters on normal bowel and bladder development with general principles of assessment and treatment, followed by specific chapters on Nocturnal Enuresis, Functional and Organic Urinary Incontinence, and Functional and Organic Faecal Incontinence, all complete with useful tables and flow charts. In all these chapters the different subtypes are clearly described as this often leads to more targeted and appropriate management. There is a large section of appendices including assessment and screening questionnaires, sample charts for recording all aspects of continence behaviour, reward charts, and no less than 33 pages of closely typed references.
Case histories are provided to illustrate the different and often complex interaction of the continence condition with psychological or neurodevelopmental difficulties. Again, there is very useful data and references to show where evidence exists for various management options.
As this book is written from a European perspective, there are some differences in both nomenclature and management to that generally found in the UK. Certainly from my community paediatric background, we are not as keen on using rectal examination as routine in the assessment of constipation -especially when the history is clear. I am not sure that many departments here will have a handy urotherapist but we should all be following the same principles of bladder training for children with wetting problems.
Fortunately the book was written following the now general consensus that polyethylene glycol (Movicol Paediatric Plain or Idrolax) is the initial treatment of choice in childhood constipation and just as Desmopressin Melts are taking over as an effective and child-friendly option for the pharmacological treatment of some types of nocturnal enuresis.
In summary, this is a book to read if you are a professional working in the field of continence. There is a wealth of well-referenced practical and theoretical information. It underlines the need for the further development of integrated continence services for children.
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